Radial velocities of TU Cas have been analyzed for significant natural periodicities, modal amplitudes, and phases, using a least-squares Fourier fit. The decrease in the first-overtone amplitude found by Hodson, Stellingwerf, and Cox is present.
I. INTRODUCTION
In a recent paper, Hodson, Stellingwerf, and Cox (1979) have reported the results of analyzing photometry of TU Cas dating from 1911 to the present. Their result suggests that the amplitude of the first overtone has declined by 40%. If this change could be verified it would represent a very significant discovery about double-mode Cepheids.
In this Letter radial-velocity observations of TU Cas spanning 60 years have been assembled and analyzed in order to see whether the same trend is present. It was hoped that the errors of older velocities would be comparable to those obtained more recently and thus allow a more reliable comparison of pulsation characteristics. This hope has apparently been fulfilled. The periodicities of TU Cas have been confirmed and the change in modal content as a function of time has been examined. Table 1 lists the data sets used in this analysis. The dispersion of the single-prism spectrograph (MW28) is given by Adams and Joy (1923) as 36 Â mm -1 at H7. Joy (1937) has established the unweighted residual to be ±3.0kms _1 . The MW51 set was obtained at a 1 Visiting Student, Kitt Peak Observatory, operated by the Association of Universities for Research in Astronomy, Inc., under contract with the National Science Foundation. dispersion of 10 Â mm" 1 and has an estimated residual of ±1.5 km s _1 . The details of the observations comprising the groups KP70, MW76, and KP77 are given elsewhere (Niva and Schmidt 1979) ; the estimated residual of these sets is ±1.5 km s -1 . Fitting of the data was done by using the code developed for decomposition of radial velocities by Simon (1979) . To avoid overfitting no fit was attempted where the number of variables was more than half the number of observations. Every care was taken to ensure that the data sets were near the same velocity zero point. This was accomplished by trial and error fits with varying zero points, standard velocity stars, and comparison with well-observed Cepheids (Niva 1979) . Moore (1932) has indicated a small systematic difference between the Lick and Mount Wilson systems, and Joy (1937) has shown that velocities from the single-prism spectrograph are very close to the Lick values for Cepheid-like spectra. On this basis the MW28 velocity set was chosen as defining the zero point.
II. ANALYSIS
III. RESULTS AND DISCUSSION After the observations were satisfactorily adjusted for zero point, a period search was conducted over the entire set of 123 points. The periods of Faulkner (1977) were chosen as the midpoint of the search, and the fitting program systematically stepped through period pairs until a true minimum in the standard deviation Faulkner (1977) and Hodson, Stellingwerf, and Cox (1979) .
Fits in the first, second, and third order to the various data sets and combinations thereof were done with the periods fixed at the above values. The decrease in the amplitude of the first overtone reported by Hodson et al. was found in every case. The fundamental amplitude has remained essentially constant since 1917, while the first-overtone amplitude has decreased by about 25%. The total amplitude appears to lie between 46 and 48 km s -1 . Table 2 lists the amplitudes and phases derived. The notation A / follows Simon (1979) .
Various authors have used differing methods to determine the relative modal content. In this Letter the first-order ratio Aq 1 /has been used. This is reasonable because the limited sizes of the data sets make the higher-order terms with small amplitude somewhat less reliable and because the trends in the first-order terms appear irrespective of the order of the fit. In any event, comparisons using the criteria of other authors indicate that the change is always evident.
This result lends strong support to the idea that TU Cas is changing its relative modal content for the Vol. 232 following reasons: (1) the decrease in the first-overtone amplitude is present in every fitting order; (2) the result is in the same sense and of approximately the same magnitude as the result of Hodson et al. yet was obtained using totally independent data; and (3) the errors of the oldest velocity determinations are only twice the errors of the modern data set, allowing a more trustworthy comparison between old and new data.
Certainly it would be worthwhile to obtain more radial velocities of TU Cas. A large modern data set could be analyzed for accurate determinations of the relative modal pulsation energy. Furthermore, suggestions that TU Cas has a photometric companion (Miañes 1963) have not been borne out by examination of the scattered velocity sets (Niva and Schmidt 1979) . Another extensive set obtained with the Kitt Peak coudé feed would presumably be very near the zero point of the KP77 observations and even small systematic zero-point shifts due to near face-on orbital motion might be detected.
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